SUMMARY A review of 87 cases of microbial keratitis in South Australia was made to determine the factors which influence the outcome of the disease. The preceding pathology and the extent of ulceration at presentation were found to be significant, while the presence of hypopyon was less important. Infection with Pseudomonas aeruginosa was most likely to result in a poor outcome. Most patients had a history of traumatic injury, herpes simplex keratitis, or a corneal graft. The choice of gentamicin and a cephalosporin as appropriate initial therapy in Australia was supported. The results are discussed with reference to current research objectives.
Microbial keratitis is a common sight threatening disease which occurs in all parts of the world.' Rational treatment involves identification of the causative agent and institution of specific antimicrobial chemotherapy. This demands clinical suspicion of a microbial cause for keratitis, knowledge of the likely agents in a particular community, reliable microbiological investigation, and the availability of effective antibiotics. Even under optimal conditions treatment is not invariably successful.
In an attempt to identify factors which may affect outcome we have reviewed the course of the disease in patients presenting to the Department of Ophthalmology at Flinders Medical Centre. Although a number of ophthalmologists have been involved, treatment received has been consistent and according to strict protocol.
Flinders Medical Centre is situated in suburban Adelaide. As the Department of Ophthalmology functions both as a primary care facility and a referral centre for the state of South Australia and beyond, the patients described in this study either presented for primary care or were referred by other ophthalmologists. Although management protocols are firmly established and every attempt has been made to keep consistent records, this study has the disadvantages of being retrospective. Such a limited approach, however, is justified in the case of this disease because of the difficulty of carrying out prospective controlled clinical trials. Between August 1980 and February 1986 material was collected from the corneas of 164 patients for microbiological study. All patients were investigated in whom there was a defect in the corneal epithelium and inflammation in the underlying corneal stroma. Thus both patients in whom microbial infection was strongly suspected as the cause of inflammation and others in whom alternative explanations were possible were similarly tested.
A standardised method of specimen collection was employed. Corneal scrapings were taken in the Eye Clinic or in the ward with an operating microscope or a slit-lamp. Specimens were collected with a platinum spatula. Two horse blood agar plates, a chocolate agar plate, a Sabouraud's agar slope, two glass slides, a cooked meat-glucose broth, and two brain-heart infusion broths supplemented with vitamin K, haemin, and nicotinamide adenine dinucleotide (NAD) were inoculated. The Sabouraud's slope was incubated at 30'C for up to one month for culture of fungi. The other media were incubated at 370C for two days. One blood plate and the cooked meat broth were incubated anaerobically. The remaining media were incubated in 5% carbon dioxide/air. The 
*In 76 patients. Two patients had infections in both eyes; one had Sjogren's syndrome and the other had previous grafts for keratoconus.
Peptostreptococcus anaerobius, was isolated in only one case. Pseudomonas aeruginosa was the most frequently encountered Gram-negative bacillus (GNB), being responsible for 10.3% of the infections. Two or more organisms were cultured from a cornea on 11 occasions (12.6%). In two cases Acanthamoeba species were isolated; one of these patients had splashed wood alcohol into his eye and the other had a three-year history of HSV keratitis.
The Gram stain correlated with the culture result in 58% of cases (Table 3) . Of the eight instances 
where organisms were seen on the smear but did not grow, GNBs were seen six times and Gram-positive cocci (GPC) twice. In three of the six instances the GNBs were large coccobacilli of the Moraxella type.
Data for antimicrobial susceptibility of commonly isolated organisms are shown in Table 4 . All isolates of each bacterial species were sensitive to at least two antibiotics. Cephradine was effective in vitro against all isolates except some P. aeruginosa. Gentamicin was effective against all isolates except some Streptococcus pneumoniae. Treatment was successful for all patients with a history ofcorneal trauma but for only 42% of patients with a history of HSV keratitis (Table 6 ). On X2 analysis the frequency of a poor outcome for patients with a history of HSV infection was shown to be significantly greater than for those with a history of trauma (p<0-005). In comparison with all other previous pathology the probability that the greater frequency of a poor outcome following HSV infection is due to chance is about 6%.
For 22 patients the outcome of treatment of Table 7 . Of these patients 70% had had either HSV keratitis or a previous graft, or both, compared with 38% overall. The extent of ulceration at presentation was classified as slight if less than 10% of corneal area was suppurating, moderate if 10-30% was suppurating, and severe if more than 30% was involved. The association between a patient presenting with moderate or severe ulceration and a poor outcome was significant (p<0-05). The presence of hypopyon did not significantly affect outcome. P. aeruginosa and mixed infections predominated among the patients having a poor outcome, though the total number of cases is not sufficient to show any significant associations. A poor outcome could not be correlated with the use of inappropriate antibiotics before the antimicrobial sensitivity data became available. A successful outcome was achieved in 69% of cases where topical corticosteroid was included in the therapy compared with 78% where no steroid was given. However, these figures are biased by the consideration that the more severe cases generally received steroid. Infection recurred in 13% (7/54) of lens wear was encountered, though perhaps more might have been expected in view of the findings of others.7 The patient concerned had been wearing an extended-wear soft lens over an aphakic corneal graft, and had received no routine care for the lens or the eye. Lax aftercare by the ophthalmologist or optometrist and non-compliance on the part of the patient are the major sources of risk to an eye wearing a contact lens. During the period of this study the Contact Lens Clinic at Flinders Medical Centre had as many as 200 patients with extendedwear lenses in its care at any one time.
The management of microbial keratitis was consistent over the five-year period of the study. Initial treatment was based on the Gram stain. If the Gram stain revealed GPCs, a first generation cephalosporin was given topically every hour, either 50 mg/ml cephradine or, more recently, cephazolin. If GNBs were seen, the patient was treated with 10 mg/ml gentamicin eye drops every hour. If no organisms were seen, no antimicrobial was given unless the clinical course of events strongly suggested bacterial infection, in which case both gentamicin and cephradine eye drops were administered. In the event of a negative culture, the clinical picture and laboratory results were considered after 24 hours, and the indications for therapy were reviewed after another Gram stain and culture. In all cases the appropriateness of the antimicrobial chemotherapy was reviewed as the results of culture and antimicrobial sensitivity tests came to hand, but with the clinical course always the dominant consideration. Topical corticosteroids were not begun until appropriate antibiotics had been given for 24 hours.
Although most failures to respond to treatment occurred in patients whose eyes were moderately or severely diseased at the time of presentation, either due to the existing predisposing condition or because of late presentation, poor results did occasionally occur unexpectedly. The prognosis may be unfavourable even when a patient presents early, the causative organism is identified, treatment is initiated, and susceptibility of the organism to the antimicrobial agent prescribed is confirmed. A number of factors may account for this. They relate to the interaction of organism, host mediated mechanisms, and pharmacological considerations.
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